2003; Price, 2005 Price, , 2006a Price, , 2006b Price, Cosmides, & Tooby, 2002) .
Where does our tendency to sanction free riders come from, and how deeply ingrained is it? Findings with adults are consistent with an evolved psychological tendency to track and punish free riders, but given the widespread prevalence of social norms against free riding, it is also plausible that these behaviors emerge only as older children internalize cooperative norms embedded in the larger community (House et al., 2013) . Thus, developmental data are a relevant source of evidence: An evolved tendency to track and punish free riders might predict that it should be present among children even prior to entrance into formal schooling, and even prior to the ages at which they are expected to contribute to public goods. Here, we exploited the strength of a developmental approach to study the origin and development of the negative evaluation and sanctioning of free riders to multiparty cooperation.
Some past work has examined questions relevant to free riding in developmental populations. Most has examined children's reactions in first-party settings when their own outcomes are affected by free riders (Alencar, de Oliveira Siqueira, & Yamamoto, 2008; Harbaugh & Krause, 2000; Vogelsang, Jensen, Kirschner, Tennie, & Tomasello, 2014) . This work has shown that children's contributions decline when they discover the presence of free riders (Alencar et al., 2008; Harbaugh & Krause, 2000) and that they share fewer resources with partners who have previously rejected collaboration (Melis, Altrichter, & Tomasello, 2013) , patterns familiar from adult work (Fischbacher, Gächter, & Fehr, 2001; Keser & Van Winden, 2000) . Thus, children are sensitive to free riding when they are directly harmed by it. However, the first-party nature of these studies entails that children's behavior could be driven by the desire to retaliate against people who have negatively impacted their payoffs rather than an aversion to free riding per se. The more critical test comes from contexts in which children's outcomes are unaffected by free riding. In such cases, do children still negatively evaluate and sanction free riding?
Children are sensitive to some types of moral and social norms even when their own interests are not at stake. For example, they expect in-group loyalty in some contexts ( Jin & Baillargeon, 2017; Yuill & Perner, 1988) and actively protest against transgressions involving physical harm (Kenward & Dahl, 2011; Kenward & Östh, 2012) , property rights (Riedl, Jensen, Call, & Tomasello, 2015; Rossano, Rakoczy, & Tomasello, 2011; Vaish, Missana, & Tomasello, 2011) , resource distributions ( Jordan, McAuliffe, & Warneken, 2014; McAuliffe, Jordan, & Warneken, 2015) , and game rules (Rakoczy, Brosche, Warneken, & Tomasello, 2009; Rakoczy, Warneken, & Tomasello, 2008; Schmidt, Rakoczy, & Tomasello, 2012; Wyman, Rakoczy, & Tomasello, 2009 ). However, free riding differs from these violations in several important respects. For example, unlike typical moral transgressions involving interpersonal harm with an easily identifiable victim (Gray, Young, & Waytz, 2012) , free riding often has consequences that are distributed across a group such that they lack immediately salient victims. And unlike violations of clear normative rules, free riding appears to violate a tacit rather than explicit norm of multiparty cooperation. Little is known about when this type of norm is appreciated, let alone enforced. Finally, typical instances of free riding have a number of dissociable properties (discussed below), and little work has examined which of these is most impactful in driving emerging judgments.
Thus, in the present research, we explored the origin of expectations of contributions to the common good by examining the following questions. First, do children negatively evaluate or sanction free riders in group situations when their own self-interest is not at stake? We examined this question both when children were thirdparty observers (Studies 1-5) and when they were firstparty players (Study 6). Second, what drives children's response to free riders? Free riders can differ from contributors in several dissociable ways. Generally, free riders intend to exploit the group, their actions impact the group's payoff as a whole, they receive an undeserved reward by benefitting from the work of other people, and by virtue of deviating from a norm of contribution, free riders are usually nonconformists. Which of these factors drives judgments of free riders? Third, how do observed results change across development? For example, do they grow stronger with age, a pattern that would be consistent with an account in which socialization drives sanctioning of free riders?
Across six studies, we show that children between the ages of 4 and 10 years negatively evaluate and punish free riders compared with contributors even if their own interests are not at stake, both as third-party observers and as first-party players; their evaluations are sensitive to whether or not the free riding occurs voluntarily; and their evaluations hold even when free riding does not impose costs on the group and when free riding is not an instance of nonconformity. Contrary to the prediction that would follow from a socialization account, these effects were generally stronger in younger than older children. These studies provide evidence that young children have a strong normative expectation of collaborative group behavior and are willing to pay costs to enforce it, and thus from early in development take costly action to facilitate multiparty cooperation even when their own payoffs are not involved.
Study 1
Our first study established a procedure to evaluate third-party free riders in children while testing whether such evaluations were sensitive to the role of intentionality, which is essential to adult conceptions of morality in general (Gray et al., 2012) and free riding in particular (Delton et al., 2012) .
Method
Participants. We focused on children between the ages of 6 to 10 years because past work has established that children in this age group show an understanding of group-cooperative settings and are sensitive to noncontribution in public-goods games when their payoffs are involved (Alencar et al., 2008; Harbaugh & Krause, 2000) . Studies 1 and 2 were exploratory and conducted on the basis of past work on third-party punishment as well as our lab default for new developmental work of 32 participants per cell. We recruited 32 children 6 to 10 years old (M = 8.69, SD = 1.46; 17 female). Data collection was stopped when the predetermined sample size was met. Children in this and all following studies were recruited and tested in a campus lab, at schools, and at a local museum; effects did not differ between testing locations for all the studies, and so this factor is not discussed further. The majority of children in this study and in following studies were from middle-class families and of European American ethnicity (> 75%). There were no differences between demographic information across the studies, so we do not repeat this information in following studies. All studies were approved by the Yale University Institutional Review Board. Written parental consent was obtained in advance of all testing; children also provided verbal assent prior to beginning the procedures.
Design and procedure. We presented each participant with two scenarios in which a four-member group could obtain a large reward if all four members contributed to a collective goal or a smaller reward if only three members contributed. The scenarios were described verbally by the experimenter and depicted through pictures on a laptop display. One scenario involved a magic piggy bank modeled after a public-goods game in which placing chocolates in a piggy bank would lead to the appearance of a cake that was then shared among the group. The other scenario involved a more naturalistic gardening setting in which placing plants in a garden produced tomatoes. Each participant heard both scenarios, one involving an unwilling free rider (intentional-free-riding condition) and one involving a willing but unable free rider (unintentional-free-riding condition). Key conditions and scenes are represented in Figure 1 . To establish a modicum of generality, we investigated two types of free riding (withholding of a valuable resource versus withholding of effort). Half of the participants heard a donation version of the story (i.e., donate chocolate to the piggy bank and donate plants to the garden), and the other half of participants heard an effort version (i.e., clean the dirty piggy bank and grow the tomatoes). The type of free riding (withholding of resources versus effort) was thus manipulated between subjects, and across subjects, all pairings among scenario, type of free riding, and intentionality were included.
During testing, children were first introduced to the groups and told how the piggy bank or garden worked in terms of the rewards (i.e., get a bigger cake or basket of tomatoes with contributions from four members vs. three members). As a memory check, children were asked at the end of this familiarization phase about which reward the group would get if three versus four members contributed and all children answered the questions correctly. a b c Fig. 1 . Illustrations of the stories depicted to participants in the (a) intentional-free-riding condition with one free rider (Studies 1-3 and 5), (b) unintentional-free-riding condition with one free rider (Studies 1 and 2), and (c) intentional-free-riding condition with two free riders (Study 4). The group in each story had four members; the arrows in each panel indicate which group members put their chocolate in the piggy bank (a, c) or placed their plant in the garden (b). In (a) and (c), the members who kept the chocolate (free riders) did so voluntarily, whereas in (b), the member who did not put the plant in the garden refrained from doing so because a pet rabbit ate the plant (as indicated here) or because of an injury (not shown).
After familiarization, in the intentional-free-riding condition ( Fig. 1a ), children were shown through animations that the free rider kept the resources for themselves or made no actions. In the unintentional-free-riding condition (Fig.  1b) , the free riders wanted to donate or make an effort to the group, but their resource was eaten by a pet (donation version) or they could not do the work because of an injury (effort version). In both conditions, the contributors put in the resources or made the actions. Finally, children were shown that the group got the second-best reward, and each child target got a small but equal share of the group reward. Children were asked to rate the free rider and one of the contributors on a 4-point scale indicating (a) how good or bad each character was (judgment question) and (b) how much they liked or disliked each character (preference question). At the end of the session, children were asked two memory questions about (a) whether the group received the bigger or the smaller reward (outcome question) and (b) whether three or four people contributed to the group (action question).
Results
All children answered the memory questions correctly. Children's judgment and preference ratings ranged from 1 (most negative) to 4 (most positive). Preliminary results indicated no differences between the two types of scenario (piggy bank vs. gardening), the type of free riding (effort vs. donation), or the type of question (judgment vs. preference), so we collapsed across these factors in primary analyses. We used children's judgment and preference ratings as indicators for evaluation ratings and analyzed data via mixed linear models predicting children's ratings as a function of target (dummy coded; free rider vs. contributor), intentionality (dummy coded; whether the scenario involved intentional vs. unintentional free riding), child age, and the interactions among them, with a random intercept for participant. Data and code to replicate all analyses reported in this article are available at https://osf.io/g8xyt/. We found effects of target (β = 1.79, 95% confidence interval, CI = [1.58, 2.01]), intentionality (β = 0.94, 95% CI = [0.72, 1.15]), and age (β = 0.01, 95% CI = [0.003, 0.02]), as well as an interaction between target and intentionality (β = −1.0, 95% CI = [−1.31, −0.69]; Fig, 2a ). Children's evaluations of free riders (M = 2.53) were considerably more negative than those of contributors (M = 3.83; d = 1.62), and more negative for intentional free riders (M = 2.06) than for unintentional free riders (M = 3.00; d = 1.04), though they still evaluated unintentional free riders more negatively than contributors (d = 1.08). Evaluations of contributors did not vary as a function of whether the free riding was intentional or unintentional. Finally, evaluations were also somewhat more positive with increasing age, although even the older children's evaluations were still negative in nature. Thus, across this age range, children negatively evaluate free riders and are sensitive to the intentions that drove them. In the next study, we explored whether this tendency emerged in even younger children who have not started formal schooling, have more limited group experiences, and are generally not yet expected to contribute to common goods.
Study 2

Method
We tested 32 children 4 to 5 years old (M = 4.93, SD = 0.60, 16 female) using the same testing materials and followed the same procedure as in Study 1.
Results
The majority of the children (> 95%) answered the memory questions correctly. We carried out the same analysis as in Study 1 and observed effects for target (β = 1.72, 95% CI = [1.44, 2.00]) and intentionality (β = 0.39, 95% CI = [0.11, 0.67]) and an interaction between target and intentionality (β = −0.44, 95% CI = [−0.83, −0.04]; Fig.  2b ). An additional interaction between target and age (β = −0.03, 95% CI = [−0.06, −0.002]) suggested that the difference between free riders and contributors declined somewhat over this age range. Much like older children, preschoolers rated contributors (M = 3.74) more positively than the free riders (M = 2.24; d = 1.40) and distinguished intentional (M = 2.05) from unintentional (M = 2.44) free riders (d = 0.30).
Comparing results from Study 1 and Study 2 in a single model confirmed effects of target (β = 1.76, 95% CI = [1.58, 1.93]) and intentionality (β = 0.66, 95% CI = [0.49, 0.84]), as well as the interaction between target and intentionality (β = −0.72, 95% CI = [−0.97, −0.47]). Including this wider age range also revealed an interaction between intentionality and age (β = 0.01, 95% CI = [0.006, 0.02]) and a three-way interaction among target, intentionality, and age (β = −0.01, 95% CI = [−0.02, −0.003]) driven by older children rating unintentional free riders more positively than younger children did, demonstrating an age-related increase in the influence of intentionality on judgments of free riders. More broadly, however, the findings from Studies 1 and 2 demonstrate that children negatively evaluate free riders and especially intentional free riders by age 4.
Study 3
In Studies 1 and 2, children negatively evaluated free riders, but it was not clear whether this was due to the act of free riding per se or because free riding inflicted a negative outcome on the group. Existing literature suggests that children sometimes overweight outcomes in moral judgments; (Cushman, Sheketoff, Wharton, & Carey, 2013; Killen, Mulvey, Richardson, Jampol, & Woodward, 2011; Yuill & Perner, 1988; Zelazo, Helwig, & Lau, 1996) , so we next investigated whether judgments of free riders remained negative when free riding did not affect the group's outcome.
Method
Participants. The presence of clear and strong effects in the first two studies led us to retain a total sample size of 32 for this and the subsequent studies. We recruited 32 children to participate in this study (14 female), 16 of whom were 4 to 5 years old (M = 4.76, SD = 0.54), and 16 of whom were 9 to 10 years old (M = 9.97, SD = 0.66).
Procedure. To examine whether children's negative reactions to free riding were based on the negative outcomes caused by free riders, we presented children with a new no-group-impact scenario in which the free rider did not bring about any negative consequences to the group outcome. In this story, children were shown during the familiarization phase that if three members donate, the group reward obtained would be bigger than if two members contributed and still bigger than if one member contributed, but the reward for contributions from three versus four members was the same. They were also shown that in the end, despite the noncontribution of the free rider, the group still got the biggest possible reward that was then shared equally with all involved parties including the free rider. As a comparison, each child also heard the intentional-free-riding story from Studies 1 and 2. Children made the same judgment and preference ratings for the free riders and contributors after each story, followed by the two memory questions (which reward the group obtained and how many members contributed).
Results
The study design and analysis plan were preregistered at https://aspredicted.org/uv6ha.pdf (note that Study 3 was preregistered as Study 2). All older children and the majority of the younger children (> 80%) answered the memory questions correctly; excluding the children who failed the memory questions did not change the results, so they were included in the analyses. Following similar coding and analyses in Studies 1 and 2, we analyzed data via mixed linear models predicting children's evaluation ratings as a function of target (free rider vs. contributor), impact (dummy coded; whether the group obtained the biggest outcome vs. the smaller outcome), child age, and the interactions among them, with a random intercept for participant. We found effects for target (β = 1.74, 95% CI = [1.57, 1.92]), indicating that contributors were rated more positively than free riders, and age group (β = 0.53, 95% CI = [0.11, 0.95]), indicating that older children provided somewhat more positive ratings than younger children. These effects were qualified by an interaction between target and age group (β = −0.52, 95% CI = [−0.86, −0.17]), indicating that the difference between ratings of contributors and free riders was somewhat greater for younger children (Fig. 3 ). We did not find an effect of impact (β = 0.12, 95% CI = [−0.06, 0.29]) or interactions with this term. Children's ratings for the free riders were similar in the no-group-impact condition (M = 2.06) and in the intentional-free-riding condition (M = 2.13). These results indicate that children evaluate intentional free riding as bad in general even when it does not inflict an appreciable loss on the group.
Study 4
Many real-world instances of free riding are also instances of nonconformity, in that contribution is generally the norm. Young children expect other people to conform (Corriveau & Harris, 2010; Haun & Tomasello, 2011; Walker & Andrade, 1996) and sometimes dislike nonconformers (Stoddart & Turiel, 1985; Toomey, Card, & Casper, 2014) . Study 4 explored whether aversion to nonconformity drives children's negative evaluations of free riders.
Method
Participants. Participants were 32 children (15 female), 16 of whom were 4 to 5 years old (M = 4.93, SD = 0.48), and 16 of whom were 9 to 10 years old (M = 10.16, SD = 0.74).
Procedure. To explore whether an aversion to nonconformity was underlying children's responses to free riders, we presented each child with a new two-free-riders scenario based on the intentional-free-riding story from Study 1 but in which two characters put in the resources (i.e., contributed) whereas the other two characters did not (i.e., free rode; Fig. 1c .) This meant that within the context of the scenario, free riding was no longer a minority behavior and therefore not a meaningful instance of nonconformity. The order in which children heard about free riding versus contributing actions was counterbalanced, so that half of the participants were introduced to the free riders first, and the other half of the participants were introduced to the contributors first. As before, children evaluated one of the free riders and one of the contributors in a counterbalanced order and answered two memory questions (i.e., outcome and action questions) in the end.
Results
All children except two 4-year-old children answered the memory questions correctly; excluding the two 4-year-olds did not change the results, so they were included. As in previous studies, we used target (free rider vs. contributor), child age, and their interaction to predict children's evaluation ratings in a mixed linear model. Replicating the previous results, we found that children in both age groups evaluated the free rider more negatively than the contributor even when there were two free riders (β = 1.66, 95% CI = [1.39, 1.92]); there was no effect of age group (β = 0.16, 95% CI = [−0.21, 0.52]; Fig. 4) . A direct comparison with the findings for the intentional-free-riding condition in Study 3 revealed no significant effect of condition in predicting children's evaluations (β = −0.01, 95% CI = [−0.54, 0.51]) whether the free riding was (M = 2.13) or was not (M = 2.11) an instance of nonconformity. Thus, children's negative evaluations of free riders cannot be accounted for by the nonconformity of free riding.
Study 5
Study 5 focused on children's behavior toward free riders, in particular whether they differentially punish and reward free riders compared with contributors. A secondary question was whether children dislike free riders because they receive an undeserved reward, which we tested by omitting information about how rewards were ultimately distributed.
Method
Participants. Participants were 32 children (13 female), 16 of whom were 4 to 5 years old (M = 4.77, SD = 0.53), and 16 of whom were 9 to 10 years old (M = 9.95, SD = 0.76).
Procedure. Each child heard the same intentional-freeriding story as in previous studies and a no-outcome story that was identical except that all information about the effect of free riding on payoffs was omitted. Participants also completed additional punishment and reward tasks. Immediately after children heard each story, we asked them to rank three types of stickers in terms of their preferences and gave them three stickers of their favorite type. After the judgment and preference ratings, children were presented with a noncostly punishment task in which they were given the opportunity to take away a resource from a character. Then, regardless of children's responses, as a measure of costly punishment, they were given the opportunity to sacrifice a desirable sticker they would otherwise be able to take home to inflict a further punishment on a character.
After completing the punishment tasks, children were presented with two reward tasks. Children were first told that the group had obtained some candies as a reward for their work. In the reward-decision task, children were asked whether they would like to reward each character by allocating some candies. Then regardless of their responses, in the reward-behavior task, children were shown three real candies and were asked to put the candies that they wanted and did not want the character to receive in two separate boxes. As in previous studies, at the end of the session, children were asked control questions about how many people contributed to the group (action question) as well as what reward the group actually got in the end (the biggest vs. the smaller reward). Children answered these questions correctly at an overwhelmingly high rate (> 95%), and their responses were not correlated with their responses to the test questions.
The procedure for the no-outcome condition was the same, except that children were shown only the group setting and the behaviors of the characters, with no familiarization about how different numbers of contributors would affect the group reward or what reward the group or the individuals obtained in the end. The order of the stories was counterbalanced in each study. We also counterbalanced the order in which children were asked to rate free riders versus contributors.
Results
Beginning with the evaluation items, we carried out similar analyses as in previous studies, analyzing data via mixed linear models predicting children's evaluation ratings as a function of target (free rider vs. contributor), condition (dummy coded; whether group and individual outcomes were revealed vs. not revealed), child age, and the interactions among them, with a random intercept for participant. We again found effects for target (β = 1.96, 95% CI = [1.81, 2.11]), with contributors rated more positively than free riders, and for age group (β = 0.78, 95% CI = [0.42, 1.14]), with older children providing somewhat more positive ratings. These effects were qualified by an interaction between target and age group (β = −0.86, 95% CI = [−1.16, −0.56]); specifically, the difference between ratings of contributors and free riders was somewhat higher in younger children (Fig. 5) . We did not find evidence for an effect of condition (β = −0.04, 95% CI = [−0.19, 0.11]). These findings suggest that children viewed free riding itself as a moral wrong and were not merely reacting to seeing a noncooperator receive an undeserved reward.
We analyzed punishment behavior in a mixed logistic regression with trials nested within participants. Because some models with higher-order interaction terms failed to converge, we employed alternative optimizers provided by the optimx package (Version 2013.8.7) in R but verified all final models with the default optimizers (which did converge) as well as with linear probability models; all approaches provided qualitatively similar patterns of results. Children's reward behaviors ranged from 0 to 3 (number of candies donated) and were analyzed in a linear model parallel to those described for evaluations above. This analysis revealed effects for target (β = −4.35, 95% CI = [−6.46, −2.79], OR = 0.01), with much greater punishment of free riders than contributors, and type of punishment (noncostly versus costly; β = −0.85, 95% CI = [−1.68, −0.07], OR = 0.42), with more noncostly than costly punishment (see Fig. 6 ). We did not find an effect of age (β = −0. . Children were far more likely to indicate a desire to reward the contributor (95%) than the free rider (45%), and children from both age groups gave more candies to contributors (M = 2.28) than to free riders (M = 0.86; d = 1.50; Fig. 7) . Thus, Study 5 demonstrates that children are willing to inflict punishments and provide rewards to deter free riding and reward contribution, even when such behavior is personally costly.
Combined Analyses for All Five Studies
Because the design of all five studies was highly similar, as a final step, we aggregated data for all in which an intentional act of free riding occurred and for which we had matched age ranges; we therefore included all data except for the unintentional condition in Studies 1 and 2 and children between the ages of 7 and 8 from Study 1 (because these ages were not included in any other study; a tabular overview of all studies is provided in Table S1 in the Supplemental Material available online). This resulted in a total included sample of 137 participants. We employed a mixed model with responses clustered within participants and to account for potential heterogeneity also clustered by experiment. This constitutes a variant of multilevel metaanalysis, a technique for aggregating results across studies when all data are available (Hox, Moerbeek, & van de Schoot, 2010) . Of primary interest was the aggregated effect of favoring contributors over free riders as well as whether this effect differed as a function of participant age (4-5 years vs. 9-10 years). This analysis confirmed effects of target (β = 2.00, 95% CI = [1.78, 2.21]) and age (β = 0.52, 95% CI = [0.29, 0.76]), as well as an interaction between age and target (β = −0.47, 95% CI = [−0.68, −0.26]); free riders were evaluated more negatively than contributors by both younger (d = 2.24) and older (d = 2.06) children in third-party situations, and the overall effect of target across studies was somewhat stronger in younger than older children (see Figure 8 ).
Study 6
The prior studies examined children's responses to free riders versus contributors in third-party situations. In Study 6, we examined whether a similar pattern would emerge when children are first parties to the events and so directly experience the free riding of a peer, when their outcomes are and are not affected by the free riding.
Method
Participants. To test emergence in the youngest children examined previously, we focused on 4-to 5-yearolds. To ensure adequate power, we increased the sample size by 50% compared with previous studies, recruiting 48 participants (mean age = 4.95 years, SD = 0.57, 16 female), each of whom was randomly assigned to either the impact condition (children's own payoff was affected by the free rider) or the no-impact condition (children's own payoff was not affected by the free rider). The study design and analysis was preregistered at https:// aspr edicted.org/h8cy5.pdf.
Procedure. We modeled the first-party scenario after our third-party scenarios, turning it into a game in which the participants believed that they were playing online with three other children connected via video feed. In fact, the roles of the three other children were previously recorded but staged to appear to be occurring simultaneously and interactively. The scenario closely resembled the intentional-free-riding situation used in Studies 1 and 2, in which four children (one of whom was the participant) could choose to donate their own resource (i.e., stickers) to the group and share the group reward later. Thus, participants had the opportunity to donate and then observed two of the other children contributing and one child free riding. In the impact condition, free riding imposed costs on the participant in the form of a smaller group prize (i.e., a page of stickers) at the end, while in the no-impact condition, it did not impose such costs because the larger group prize (i.e., a sticker book) could still be obtained with three contributions. We assessed views of free riders versus contributors by asking children which child (free rider vs. contributor) (a) did a better thing and whether they thought it was "a little better or a lot better" (judgment question; 4-point scale); (b) they liked more, and whether they liked the preferred child "a little more or a lot more" (preference question; 4-point scale); (c) they would like to punish (by taking a sticker away; punishment question; dichotomous); and (d) they would like to work together with to build a tower (partner-choice question; dichotomous). The use of relative preference measures contrasting the free rider and contributor was a departure from the independent ratings of each target in prior studies. We made this decision because of the possibility that the collaborative context would amplify a sense of community and so lead to generally positive ratings of all targets, including free riders. Given this change, however, the ratings from this study are not directly comparable with those in the prior studies. At the conclusion of the study, we also assessed whether children believed that they had actually been playing together with other children by asking, "Did you play this game alone, or did you play with three other kids as a group?" In the end, we debriefed the children by telling them the game had been pretend and provided all participants with the larger prize.
Results
The majority of children (90%) believed that they were playing with other children in the game, suggesting that we successfully created a believable first-party situation.
However, all results reported below are qualitatively the same if we exclude the minority of children who reported that they played the game alone. All participants donated their own sticker and so could be included in a single analysis. As in prior studies, we used children's judgment and preference ratings as indicators for evaluation and fit a linear mixed-effects model using condition (contrast coded; impact vs. no impact) to predict ratings (1 = free-rider most positive, 4 = contributor most positive). We found a significant intercept (β = 3.42, 95% CI = [3.15, 3.69]), indicating favoritism for the contributor compared with the free rider, but no significant effect of condition (β = −0.38, 95% CI = [−0.92, 0.17]; Fig. 9a ).
For the punishment question, we fitted a logistic model predicting punishment decisions (0 = punish free rider, 1 = punish contributor). There was again no significant effect of condition (β = 0.19, 95% CI = [−1.03, 1.44]), but children in both conditions were more likely to punish the free rider than the contributor (β = −0.79, 95% CI = [−1.43, −0.20], OR = 0.45). For the partnerchoice question, we fitted a similar model predicting collaboration decisions (0 = collaborate with free rider, 1 = collaborate with contributor). Again, there was no significant effect of condition (β = 0.21, 95% CI = [−1.07, 1.52]), but children in both conditions were less willing to collaborate with the free rider than with the cooperator (β = 0.99, 95% CI = [0.38, 1.67], OR = 2.70; Fig. 9b ). Therefore, our findings demonstrate that young children negatively evaluate, punish, and choose not to collaborate with free riders compared with contributors when they are first parties to the interaction and do so both when their own outcomes are and are not affected.
General Discussion
Across six studies, we found an early-emerging and sophisticated tendency to negatively evaluate and sanction free riders. Children as young as 4 to 5 years old negatively evaluated, punished, and chose not to reward or collaborate with free riders, across first-and third-party contexts and both when their own outcomes were and were not affected. These findings show that children hold and defend a tacit normative expectation of obligations to the common good, even when these situations involve no visible harm, identifiable victims, unjust rewards, or explicit rules. Thus, children's reactions to free riders are not limited to situations in which their own interests are at stake (Alencar et al., 2008; Harbaugh & Krause, 2000; Vogelsang et al., 2014) , and children's norm understanding and enforcement are not limited to dyadic interactions or violations of explicit moral principles and established rules (Hamlin, Wynn, & Bloom, 2007; Kenward & Dahl, 2011; Kenward & Östh, 2012; Kiley Hamlin, Wynn, & Bloom, 2010; McAuliffe et al., 2015; Riedl et al., 2015; Rossano et al., 2011; Vaish et al., 2011) . The emergence of a normative expectation of group obligation thus constitutes an important advancement in our moral conscience and a critical support for cooperation in groups. Importantly, our findings reveal that negativity toward free riders arises because of a negative evaluation of free riding per se, rather than because of a number of other factors that frequently co-occur with free riding. In particular, negative evaluations of free riders could not be accounted for by the negative impact free riding can have on group outcomes (Study 3), simple negativity toward nonconformity (Study 4), or the obtaining of undeserved rewards (Study 5). Indeed, even when all outcome information was omitted, children still negatively evaluated and sanctioned noncontributors (Study 5). Thus, our findings suggest that free riding is construed as intrinsically rather than extrinsically blameworthy.
An evolved psychological mechanism for detecting and deterring free riders has been suggested as a potentially important contributor to the stability of cooperation in multiparty settings, and adults' spontaneous detection and negative evaluation of free riders are consistent with this possibility (Delton et al., 2012; Fehr & Gächter, 2000; Masclet et al., 2003; Price, 2005 Price, , 2006a Price, , 2006b Price et al., 2002) . But adults have extensive experience with institutional and other societal sanctions directed at free riders, raising an alternative explanation: Sanctioning free riders is a learned norm. While our results do not settle this issue, they show that the tendency to sanction free riders emerges several years prior to formal schooling, when children are not yet expected to be regular contributors and are unlikely to be sanctioned for failing to contribute themselves. Indeed, for at least two reasons our results are challenging for straightforward socialization accounts. First, in an aggregated analysis of all cases of intentional free riding (drawn from Studies 1-5), we observed greater negativity toward free riders in younger children, a pattern inconsistent with gradual norm internalization. Second, the developmental patterns observed here appear to emerge earlier than other forms of norm enforcement. For example, compared with free riding, unfairness in dyadic interactions presumably occurs more frequently in children's life and thus should be a more direct target for socialization. However, if not directly affected, children do not sanction such violations until middle childhood (McAuliffe et al., 2015) . Therefore, our findings suggest that protracted social learning and extensive group experiences are not necessary for the emergence of a tendency to sanction free riders. Our results are consistent with proposals for an evolved psychological machinery for cheater detection and sanctioning.
The primary age-related shift was older children's greater tendency to excuse instances of unintentional free riding, consistent with the suggestion that younger children are more likely to make outcome-oriented moral judgments (Killen et al., 2011; Yuill & Perner, 1988; Zelazo et al., 1996) . It also suggests that children's view of free riding does undergo some developmental refinement, moving from a focus on noncontributing behavior to noncontributing intention. However, children of all ages impose some penalties on unintentional free riders, which may have some advantages, especially in childhood: Behaviors are more observable and objective than intentions and thus are a useful initial cue to the presence of free riding. Integrating intentions becomes more beneficial when predicting whether a noncontributor will cooperate in the future, and this may develop gradually as perspective-taking abilities improve.
In conclusion, our findings demonstrate a strong and early-emerging tendency to negatively evaluate and sanction free riders. These reactions are not primarily derived from the immediate consequences to children themselves or to others, but rather appear to reflect a belief that contributing to group activities is an intrinsic moral obligation. Therefore, from early in life, we are blessed with moral tendencies that constitute an important psychological mechanism of facilitating multiparty cooperation and promoting the common good.
